Enzymatic activity of endogenous telomerase associated with intact nuclei from human leukemia CEM cells.
Telomerase, a telomere-specific DNA polymerase and novel target for chemotherapeutic intervention, is found in many types of cancers. Telomerase activity is typically assayed using an exogenous primer and cellular extracts as the source of enzyme. Since the nuclear organization might affect telomerase function, we developed a system in which telomerase in intact nuclei catalyzes primer extension. Telomerase activity in isotonically isolated nuclei from human CEM cells shows low processivity (addition of up to four TTAGGG repeats). In contrast, telomerase activity which leaks into a 500 g postnuclear supernatant and the activity in a CHAPS extract are highly processive. The nucleotide inhibitor, 7-deaza-dGTP, seems to be more inhibitory against the nuclei-associated enzyme compared to telomerase from cytoplasmic extracts. However, 7-deaza-dATP and ddGTP are less inhibitory against nuclei-associated telomerase. The results suggest that the association of telomerase with the nuclear chromatin affects telomerase activity. Examination of telomerase activity in a more natural nuclear environment may shed new light on the telomerase function and provide a useful system for the evaluation of new telomerase inhibitors.